The earliest record of a terrestrial testate amoeba is reported. This provides further evidence that early terrestrial ecosystems were more complex and modern in aspect than previously considered, in terms of biota, ecological interactions and biogeochemical cycling.
Lagerst€ atte are fossil-bearing deposits that yield extraordinary, exceptionally preserved fossils from organisms and/or parts of organisms that are not normally preserved. A classic example is the Early-Devonian Rhynie-chert lagerst€ atte from Aberdeenshire in northeast Scotland [1] . The Rhynie chert was discovered in 1912 and remarkable new discoveries are still being made despite more than a century of intense research on these deposits. The Rhynie chert is part of a small outcrop of Lower Devonian rocks, some 407 million years old [1, 2] . These rocks accumulated in an intermontane basin within the Caledonian Mountains on the southeast margin of the Euramerican 'Old Red Sandstone' continent. They comprise floodplain sediments associated with an axial river system that includes the deposits of rivers, lakes and small ponds; there is also a lava flow that attests to local volcanic activity. All appears relatively normal until you throw in the Rhynie cherts that are interspersed among these sediments. They are, essentially, preserved siliceous sinters deposited by hot springs. Rather remarkably, the sinter-forming siliceous liquids emanating from the hot springs appear to have rapidly entombed the surrounding biota, preserving it in situ with remarkable fidelity [3] .
The result is that the Rhynie chert provides a unique example of an early terrestrial ecosystem preserved in situ and in its entirety. Thus, we have subaerial environments with plants in growth position, still harbouring the arthropods that lived among them and the fungi and lichen that grew alongside them. The soils are also preserved with their contents of rotting plants, roots, fungi (including mycorrhiza) and animals such as arthropods and nematodes. Even the ponds seem to have been frozen in time with their biota of charophytes and other green algae, aquatic fungi, cyanobacteria and the arthropods that swam in them. However, the Rhynie chert is not only remarkable for preserving the biota in situ [4] , it also preserves the organisms with unbelievable fidelity. This includes organisms that are only rarely, if ever, preserved in normal conditions (for example, fungi and nematodes) [5] [6] [7] and parts of organisms seldom preserved (such as the enclosing callose wall of developing spores) [8] .
If all this wasn't enough, the exceptional preservation of the Rhynie chert comes at a critical time in Earth's history. The cherts are dated as Early Devonian in age [2] , a period of time when primitive land plants were first beginning to diversify on the continents. The Rhynie chert not only allows us to study those early land plants in great anatomical detail, it also permits us to study them in situ and understand something of their ecological relationships with the other organisms with which they shared the landscape. Furthermore, at Rhynie, in addition to reconstructing the above-ground and below-ground (soil) ecosystems, we also have insight into the first aquatic ecosystems that flourished in the ponds and lakes of the terrestrial landscape.
But the Rhynie chert does not give up its secrets easily. The chert is buried below ground, and we rely on material previously collected by trenching. Furthermore, in order to study it, the tough chert must be cut and thin sections ground to be wafer thin in order that they can be analysed through transmitted-light microscopy. Serial sectioning then allows us to build up a three-dimensional picture of the organisms entombed in the chert.
Initial work on the Rhynie chert focussed on reconstructing the plants and studying their anatomy. This was undertaken by Kidston and Lang (1917-1921) in a ground-breaking series of monographs that radically altered the way scientists understood early land plants (see for example [9] ). But our knowledge of the Rhynie plants did not stop with these monumental monographs. The laborious production of new thin sections over the years has served up new plants (we now know of seven) as well as new anatomical information, such as the remarkable discovery of germinating spores, gametophytes, their sex organs, and even sperm [10] [11] [12] . The discovery of animals living among the plants, in the form of primitive spiders and other arthropods, was announced in the 1920s [13, 14] . Again, the more chert we study, the more animals we find [15] . Recently this has included a harvestman spider [16] and even nematodes living within rotting plants in the soil and litter horizons [7] . However, it is among the microbiota that most recent advances have been made. In their final monograph in 1921, Kidston and Lang [9] reported that the cherts also yielded various bacteria, fungi and algae. In recent years attention has been drawn to this often-neglected aspect of terrestrial ecosystems -the microbial realm. There has been a continuous stream of new discoveries of bacteria (including cyanobacteria) [17] , fungi [5, 6] , algae [18] and even peronosporomycetes (oomycetes, or water molds) [19] .
In this issue of Current Biology Strullu-Derrien et al. [20] add to our understanding of the microbiota of the Rhynie chert. They describe fossils interpreted as testate amoebae belonging with the arcellinid amoebozoans ( Figure 1 ). This is not the earliest report of testate amoebae. They are widely known from upper Proterozoic rocks some 750 million years old. But these are all marine forms that inhabited the oceans before plants had even colonised the land. So at some point testate amoebae left the sanctuary of the oceans and transitioned onto the land. In living ecosystems arcellinid amoebozoans are present in rivers, ponds, peat bogs and soils. Here they occur in abundance and are of great ecological importance, particularly because they play such a prominent role in biogeochemical cycling. So, our Rhynie testate amoebae show us that these organisms may have invaded the land simultaneously with land plants. The Rhynie testate amoebae also add to the growing list of organisms described from the Rhynie chert that is forcing our realization of just how modern in aspect this early terrestrial ecosystem was in terms of biota, ecological interactions and biogeochemical cycling.
If we consider the ponds in which the arcellinid amoebozoans are interpreted as living we can begin to piece together a complex food web. In the water column, we have a phytoplankton comprising unicellular algae (such as the prasinophyceans) and cyanobacteria. Attached to the substrate we have multicellular charophyte algae alongside filamentous cyanobacteria; all are photosynthesising away. Living off the plant debris we have various aquatic arthropods and now also our arcellinid amoebozoans [20] . Chytrids and other aquatic fungi also abound.
However, when interpreting the Rhynie chert we must always bear in mind some caveats. Just about every Lower Devonian terrestrial deposit worldwide is notable for yielding abundant fish fossils -the Devonian is, after all, known as 'the age of the fishes'. But at Rhynie there are no signs of fish fossils, either in the cherts that preserved the ponds or even in the river and lake deposits that comprise the vast majority of rock sequence. When we ponder on how modern the Rhynie chert aquatic biotas appear, we must remember that we are dealing with a very strange environment indeed [3] . The Rhynie deposits accumulated in a volcanically active region with the associated lava flows of volcanos and the sinter deposits of hot springs. Could it be that the peculiar ecosystem of Rhynie is one that is highly adapted to a hot-springs environment rather than one that reflects more normal aquatic environments of the time? The Rhynie chert may be the gift to palaeontologists that keeps on giving, but its interpretation remains a challenge. Figure 1 . A fossil testate amoeba nestled within a bacterial mat.
A section of Rhynie chert preserving pond deposits with a bacterial mat containing an enmeshed fossil testate amoeba (arcellinid amoebozoan). Scale bar, 100 mm. Image courtesy of C. Strullu-Derrien.
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Dispatches
Human populations that migrated out of Africa interbred with Neandertals. A new study assesses the effects of Neandertal gene variants on brain shape in modern humans, providing insights into the genomic basis of the uniquely globular human brain.
Commercial genetic services that provide consumers with personalized information about their ancestry have become increasingly popular. Thanks to these services, many people are learning that they are the descendants of hybrids between Neandertals and modern humans. Both species overlapped geographically in western Eurasia for a period of at least 5,000 years following human migration out of Africa about 60,000 years ago [1] . In nature, such interbreeding between distinct, but closely related sympatric species is fairly common [2] . Ancient DNA analyses indicate that hybridization occurred throughout human evolution [3] . In fact, there is now firm evidence that humans interbred not only with Neandertals, but also Denisovans, and perhaps other extinct Homo species. As a consequence, the genomes of presentday human populations outside sub-Saharan Africa contain introgressed variants inherited from Neandertals. This means that there are billions of people walking the earth today that carry the DNA of Neandertals. There is more Neandertal DNA in the world now than at any other time in history. Collectively, living humans harbor 40% of the Neanderthal genome, though in any given individual only about 1-4% of the genome comes from these ancient hominins [4, 5] . Due to the close relatedness of the two species, this presents the opportunity to use modern humans as a natural experimental system to test for the phenotypic effects of Neandertal genetic variants. To date, Neandertal alleles have been mapped to a range of phenotypic traits in living humans, including height, hair texture and even the likelihood of sneezing after eating dark chocolate [6] . Moreover, the gene variants acquired from Neandertals may have benefited modern humans in various ways, for example by improved immunity to pathogens [7] . A recent study in Current Biology by Philipp Gunz, Simon Fisher and colleagues [8] shows how the patterns of gene sharing with Neandertals can also help us identify variants related to humanspecific traits, such as our unique globular brain morphology.
Comparing the phenotypic traits of Neandertals and modern humans has held endless fascination for scientists and lay audiences alike. Because Neandertals are our closest known relatives, contrasts between these species bring into relief what is most evolutionarily distinctive about ourselves. In comparison to anatomically modern humans, Neandertals had prominent brows, protrusive midfaces, sloping chins and a bulkier stature [9] . Beyond these anatomical differences, researchers have tried to interpret data from fossils, archaeological remains and genomes to infer the cognitive and linguistic capacities of our Neandertal cousins. For example, the dimensions of the hypoglossal canal and hyoid have been measured in an attempt to estimate the control of the tongue and vocal tract for speech [10, 11] , and FOXP2, a transcription factor involved in neurodevelopment of circuits important in vocal learning across mammals, has been sequenced in Neandertals, showing that they had the same form of the gene as modern humans [12] .
Arguably, the most remarkable phenotypic difference between modern humans and Neandertals (Figure 1) is the shape of the brain -not its size, which is generally similar between the two species [13] . The braincase of modern humans is distinctively globular, or spherical, compared to the more elongated and flattened shape seen in Neandertals and other earlier hominins [14] . The greater globularity of the modern human skull is a feature that develops relatively early after birth, and has been shown to arise from
